Obesity is one of the fastest growing and most serious public health challenges facing the world in the 21st century. Over the past decade media interest in what has been coined the "obesity epidemic" has increased (1) (2) (3) . Much media interest stemmed from concerns raised by the World Health Organisation which, using data from worldwide surveys, issued a global health warning that: "obesity's impact is so diverse and extreme that it should now be regarded as one of the greatest neglected public health problems of our time" (4) . In the intervening years the WHO spearheaded a series of expert consultations to sensitize policymakers, academics, and experts to the problem, estimating that more than 400 million adults (9.8%) are obese worldwide (5) . The prevalence of obesity in the UK is higher than most other parts of north-west Europe (6) . In 2007 the UK government commissioned the Foresight Report on obesity, which highlighted the UK's escalating weight problem. The authors estimate that obesity rates doubled in Britain over the last 25 years, with nearly a quarter of adults now obese, and warned that if no action is taken 60% of men, 50% of women, and 25% of children will be obese by 2050, cautioning that: "Britain could be a mainly obese society" (p11) (7) . Recent English data (8) indicates that the number of cases of overweight and obesity (BMI ≥25) increased significantly in women, men, and children over the period [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] (Figure 1 ). Although the increase in incidence in women and men seems to have been relatively constant, the incidence of overweight and obesity in children increased sharply between 2000 and 2004, and fell between 2005 and 2009. It is too early to tell if this decrease in childhood overweight and obesity is the beginning of a longterm trend (8) .
There is general agreement that obesity's high medical, psychological, and social costs, its multiplicity of causes, and its persistence from childhood into adulthood make the case for early prevention (9) . However, less agreement exists on the optimum prevention strategies for tackling the problem. Obesity is generally agreed to be primarily linked to increased energy intake and decreased energy expenditure facilitated by environmental influences that favor energy-dense diets and sedentary lifestyles (6) . As such, it has been argued that successful prevention strategies need to address both individual and societal factors so that individuals develop strategies to control their weight and policies are enacted that provide support for individuals while eliminating environmental barriers to healthy food choice and active lifestyles (9) .
The media are integral to constructions of the obesity epidemic through communicating stories about the nation's expanding waistlines to the public. In recent years there has Obesity is one of the fastest growing and most serious public health challenges facing the world in the 21st century. Correspondingly, over the past decade there has been increased interest in how the obesity epidemic has been framed by the media. This study offers the first large-scale examination of the evolution and framing of the obesity epidemic in UK newspapers, identifying shifts in news coverage about the causal drivers of and potential solutions to the obesity epidemic. Seven UK newspapers were selected and 2,414 articles published between 1 January 1996 and 31 December 2010 were retrieved from electronic databases using keyword searches. The thematic content of articles was examined using manifest content analysis. Over the 15-year period there was an increase in media reporting on obesity and in particular on childhood obesity. There was evidence of a trend away from a focus on individuals towards a greater level of reporting on societal solutions such as regulatory change, with the greatest shift in reporting occurring in mid-market and serious newspapers. Given that the media have a huge influence in shaping public opinion, this shift in reporting might be an early indicator to policymakers of a growing public discourse around a need for regulatory change to tackle the obesogenic environment.
been debate about the value of calling the obesity problem an epidemic. Some social researchers argue that it is a socially constructed "postmodern epidemic" which generates images of a society out of control, creating an "emotional maelstrom" (10) and moral panic unlikely to lead to a more knowledgeable public (11) . Indeed, far from addressing both individual and societal factors that facilitate obesity, it has been suggested that this moral panic may overburden individuals with personal responsibility while masking the broader sociopolitical influences behind the obesity epidemic (12) . In this respect, Lawrence (13) argues that the assignment of blame and burden in public debates can usefully be analyzed in terms of "individual" vs. "systemic" frames, with systemic frames assigning responsibility and action to government, business, and larger social forces requiring regulatory change (13) . We identified four research studies examining the news media's framing of the obesity problem. Lawrence's (13) content analysis of the framing of obesity in American newspapers and television news between 1985 and 2004 demonstrates growth in overall coverage accompanied by a shift in the identification of causes of obesity from the individual to the environmental. She suggests that in examining media constructions of the obesity epidemic it is important to identify how the problem has been defined, whether there are any causal interpretations, moral evaluations, recommendations or solutions to the problem of obesity. Kim and Willis (14) conducted an analysis of American newspaper articles and television news reporting of obesity over a 10-year period from 1995-2004 and found that over this period there was a growing trend away from mentions of individual solutions towards a greater focus on societal causes and solutions to the obesity problem. They observed that when societal drivers of obesity are mentioned the news media rarely present societal solutions and that the individual framing greatly outnumbered societal framing in terms of causes and solutions. Another analysis of American media coverage of obesity is presented by Barry (15) found that news stories tended to mention individual solutions more often than system-level solutions. Further, they found that system-level solutions were more likely to be mentioned in newspaper articles than in magazine articles or television news items. Holmes (2) investigated one Canadian newspaper's framing of the obesity epidemic between 1996 and 2006, identifying a steady increase in overall coverage during that period. Both Lawrence (13) and Holmes (2) observed an increasing focus on childhood obesity during their respective periods of analysis.
Examining media constructions of the obesity epidemic is not only important for understanding the emerging public debate on obesity but also in identifying popular discourses. Popular views on issues can draw on stereotypes and present simplified descriptions of problems which do not always reflect the current state of scientific evidence (7). While public understandings of health and illness cannot be attributed solely to the media since audiences filter what they read, see, and hear through personal knowledge and experiences, it is widely recognized that the media influence people's beliefs and health-related behaviors (10, 16) . The recent controversy over the safety of the MMR vaccine, in which the media's biased reporting of evidence of a link between bowel disease, autism, and the MMR vaccine undermined confidence and uptake in the vaccine, is testimony to the agenda-setting influence of the media in telling readers what to think about (17). Kitzinger notes that the level of media attention "correlates with the degree of salience of these issues for the public…public concern and policy attention rises and falls in response to shifts in media coverage (rather than changes in the actual size of the problem in the real world)" (18) . Thus, the more news coverage an issue receives, the more important the issue may become (19) . In this way the news media play an important role in propagating and shaping public understandings about the obesity epidemic.
To our knowledge, this is the first large-scale study of newspapers' framing of the obesity epidemic in the UK. In this study, we aim to examine the evolution and framing of the obesity epidemic over the past 15 years in British newspapers to identify any shifts in news coverage about the causal drivers of, and potential solutions to, the obesity epidemic.
Methods and Procedures
We selected seven UK daily newspapers (including each daily newspaper's corresponding Sunday newspaper) with high circulation figures and a range of readership profiles (http://www.abc.org.uk, http://www. nrs.co.uk). The newspapers represented three genres: serious, midmarket tabloids, and tabloids. Our sample consisted of three "serious" newspapers ( . This typology has been used in other analyses of print media discourses to select a broad sample of newspapers with various readership profiles and political orientations (20, 21) . The serious genre includes broadsheet and formerly broadsheet newspapers, which are serious in tone, represent a relatively diverse range of political ideologies, and tend to be associated with a middle-class readership. Middle-market tabloids are tabloid-format newspapers that tend to be more serious in tone than those of the tabloid genre, and tend to be associated with a middleclass, right-wing readership. Tabloid newspapers, also referred to as "red tops", can be less serious and more sensationalist in content. They represent a relatively diverse range of political ideologies, and tend to be associated with a working-class readership (20, 21) .
Our search period was from 1 January 1996 to 31 December 2010. We selected this period to include a short period leading up to the global health warning issued by the WHO in 1997. Incorporating articles published within the year before the global health warning allows a baseline level and tone of reporting to be gauged. Relevant articles from target publications were identified using the electronic databases Nexis UK and Newsbank, adopting the search terms "obesity", "obese", "fat nation", "fatty", "fatties" or "lardy" in the headline. This search identified 3,878 articles which were exported into text files. Each article was printed and scrutinized by one researcher from a team of three to establish whether it met two inclusion criteria. The first criterion was that human obesity be the primary focus of article, specifically that obesity was the primary topic of at least 50% of the article. The second criterion was that the article must have been published in the news, comment, feature, business, city, sport, travel or home section of the newspaper; all letters mentioning obesity or mentions of it in TV guides or reviews were excluded. Based on these criteria 1,464 articles were classed as ineligible, leaving 2,414 eligible articles for detailed coding and analysis.
To develop a coding frame a random selection of 100 articles were read through to identify the key discourses around obesity. These discourses became thematic categories in an initial coding frame. Using the principles of grounded theory further batches of 20 articles were read and coded until no new categories emerged from the newspaper articles. At this point, we assessed we had reached "saturation", which grounded theory suggests is a sense of closure that occurs when data collection ceases to provide new information, and when patterns in the data become evident (22) . The coding of the articles was conducted over a 10-week period by three coders who worked together in close collaboration with the first author checking and validating each other's coding.
Newspapers' manifest content was analyzed (23) . Manifest content refers to that which is explicitly stated, and draws on the objective and replicable qualities of quantitative methods. To systematically quantify manifest content, every article was read line by line and coded to indicate whether each of the thematic categories in the coding frame was mentioned. The key thematic categories examined newspaper framing of biological, individual or societal drivers and solutions. The coding framework recorded the publication, date, page, and article word count. To test the inter-rater reliability of all aspects of coding, a random sample of just over 10% (n = 280) of the 2,414 eligible articles were double coded. Using Cohen's κ-coefficient, we determined the inter-rater agreement for the scoring of each thematic category. This ranged from a fair level of agreement (κ = 0.304) to an almost perfect level of agreement (κ = 0.871), based on Landis and Kochs' (24) "benchmarks" for interpreting and discussing κ.
Data were analyzed using SPSS 15 and Stata 10 (SPSS, Chicago, IL and Stata, College Station, TX). We used χ 2 tests to determine whether constructions of the obesity problem (i.e., how the problem had been defined, key drivers and solutions) were differentially reported in the three different genres of publication (serious, mid-market, and tabloid). We visually examined trends over time in the reporting of drivers and solutions by plotting the proportion of articles mentioning drivers/solutions. Three-year moving averages were plotted to smooth out short-term fluctuations i. Trends over time were formally tested using logistic regression (where the binary outcome was the presence or absence of a given driver/solution). A systematic model building strategy was used: initially only year was included as a covariate, quadratic and cubic year terms were then added to detect any departures from linearity and were retained in the model where significant. Genre and word count were then included to determine if trends remained significant after adjustment for these potential confounders. Finally, an interaction term between newspaper genre and year (and year squared/cubed where appropriate) was tested to establish whether trends over time differed significantly by genre. Where significant interactions were found, models were re-run stratified by genre. Throughout this paper, statistical significance is defined as P < 0.05.
results
Between 1996 and 2010 a total of 2,414 articles on obesity were published in the seven newspapers included in this study ( Table 1) . Few of these articles were printed on front pages (<4%), although the proportion varied by publication (from none in The Mirror to 9% of The Telegraph). Article length ranged from 15 to 4,402 words, with an overall median count of 381 words. The distribution of article word length was positively skewed; a large number of articles were short (64% with fewer than 500 words). Tabloid newspaper articles had markedly lower median word counts (162 words) than those of the mid-market (419) and serious (482) Many of the articles reported obesity rates, and those that did were more likely to include UK obesity rates (39.2%, 37.1-41.0%) than obesity rates outwith the UK (9.6%, 8. Problems caused by obesity, both to individuals and society, were reported in many of the articles ( Table 2 ). The most commonly reported problem was the risk to health, mentioned by more than half of articles (52.5%, 50.5-54.5%). Mid-market and serious articles were significantly more likely to mention risks to health than tabloid articles. Articles also reported that obesity was a burden to the National Health Service (NHS) (17.0%, 15.5-18.5%) and was an economic cost to society (14.6%, 13.2-16.0%); mid-market articles were significantly more likely to mention these economic implications of obesity Two-thirds of the articles mentioned one or more solutions to obesity. Many mentioned societal solutions (38.4%, 36.5-40.4%), such as improving education and regulating food labelling. A similar proportion mentioned individual solutions (35.8%, 33.9-37.7%) such as changing individual eating and exercise behaviors. Biological solutions, such as pharmaceutical or surgical treatment, were reported by 19.1% (17.6-20.7%) of articles. Mid-market articles were most likely to mention any solutions, as well as biological and individual solutions specifically. However, serious articles were slightly more likely to mention societal solutions than mid-market articles.
Trends over time in the reporting of drivers and solutions were examined (Figure 3) . There was a significant decline in the proportion of articles which mentioned individual drivers of obesity between 2001 and 2010; in the earlier years there appears to have been a slight rise but small numbers make it difficult to draw firm conclusions. The trend in individual drivers differed slightly by genre (there was a significant interaction between the cubic term for year and genre, P = 0.031); the decline was greatest for the mid-market articles. By 2010 the proportion of articles mentioning individual drivers was similar in all three genres, and adjustment for article word count did not alter these findings. The trend in reporting of societal drivers was fit best by a quadratic effect; there was a slight increase in reporting from 1996 to 2002/03 followed by a decline. This trend did not differ by genre. A slight but significant linear increase in reporting of individual solutions was identified after adjusting for genre and word count. This trend did not differ by genre. There was a nonlinear trend in the reporting of societal solutions, characterized by a significant increase from 1996 to 2006 followed by a gradual decline. Adjustment for genre and word count did not alter this finding, and the trend did not differ by genre.
dIscussIon
Much attention is focused on obesity by the news media. As a health risk obesity is recognized as a contributing factor to many health problems; over half of the articles analyzed reported on the health implications of obesity, and many reported on the economic cost to the NHS and to society as a whole. Over the past decade studies examining the media coverage of obesity have all reported a rise in coverage (13) (14) (15) , with some research identifying a sharp 20-fold increase over a 5-year period from 1999 to 2004 (3). This concurs with our findings that increasing numbers of newspaper articles reported on obesity from 1996 to 2010, with a sharp increase leading up to 2004, when there was much newspaper coverage surrounding the WHO Task Force Report (25) . This rise in media reporting on obesity also corresponds with the steady global rise in obesity rates and with increasing efforts to identify causal drivers of, and potential solutions to, the obesity problem. In this respect, the WHO has adopted a strong stance in warning the world of the dire consequences for global health posed by the escalating problem (4) and in identifying responsibility for solving the problem, stating that "it is no longer acceptable to blame individuals for obesity" (25) . In contrast to the fears expressed about the use of the word "epidemic" leading to a sense of moral panic and overly burdening individuals with responsibility for the obesity problem (12), Holmes (2) argues that framing the problem as an "epidemic" helps to define it as a societal problem based on the argument that, while obesity as an illness can be framed as a risk to the individual, an epidemic always presents a threat to populations and therefore needs to be addressed at the population level. The UK's Foresight Report on obesity highlights the need to go beyond targeting messages to individuals to eat less and exercise more, and to tackle the causal drivers of the obesogenic environment (7) . How the obesity problem is framed and whom is held responsible by experts in key reports is important because these discourses are often reported by the media, who in turn play a critical role in defining the scale of the obesity problem and in telling the public what is important to know about the issue.
Our analysis identified a slight shift away from a focus on individuals to a greater level of reporting of societal solutions (Figure 3) . The most pronounced element of these changes was the decline in the proportion of articles reporting on individual drivers, such as poor diet and lack of exercise, which is consistent with the findings of other studies in this area. Kim and Willis (14) also found an increase in news reporting on obesity and a growing trend away from mentions of individual solutions towards a greater focus on societal causes and solutions to the obesity problem. Similarly, Lawrence (13) identified a trend towards a greater focus on the role societal factors have played in obesity in the United States, and asserts that this overall trend was accompanied by an increase in the number of political and public debates about taxing junk food and lawsuits filed against fast food restaurants. On the 28 April 2011, Margaret Chan, Director-General of the WHO, was reported in the media calling for the multinational corporations who, driven by commercial interests, aggressively advertise cheap food and drinks laden with fat and sugar, to share the responsibility for the obesity epidemic (26) .
By analyzing the frequency of mentions of different types of drivers of obesity, we observed that articles reporting on individual drivers frequently acknowledged the role of both poor diet and sedentary lifestyles in causing obesity, while articles reporting on societal drivers were more likely to identify those drivers related to diet (i.e., energy intake) than those related to sedentary lifestyles (i.e., energy expenditure). As such, it could be that the shift in media reporting (and the likely corresponding shift in public understandings) from individual to societal drivers is accompanied by a tendency to view obesity as being disproportionately caused by excess energy intake rather than insufficient energy expenditure. It may be pertinent for public health campaigns to focus on the importance of exercise to rebalance public perceptions. Conversely, policymakers may strategically choose to focus on structural solutions that seek to improve diet instead of increasing activity on the basis that those solutions are more likely to be seen as legitimate.
The finding that newspapers of the serious genre are more likely to report on both societal drivers and societal solutions than those of the other genres is perhaps predictable, but this evidence may be useful in informing the design and targeting of public health promotion campaigns. Positive correlations between low socioeconomic status and vulnerability to obesity are well-established and as such educators and policymakers must take into account that the newspapers targeted at the most vulnerable group are doing the least to foster attitudes receptive to structural solutions.
Coinciding with the recent indications from the Health Survey for England that the upward trend in obesity may have slowed in recent years, we found a decline in the number of newspaper articles published about obesity between 2008 and 2010 (Figure 2) . Barry et al. (15) identified a similar decline in US media reporting on obesity over the same period. We are unsure why there was a temporary dip in newspaper coverage of obesity in 2005, but a potential explanation is that other news events were dominating media attention (e.g., the aftermath of the 2004 Indian Ocean tsunami and the 7 July 2005 London bombings).
Our analysis identified a substantial rise in the proportion of articles reporting on obesity in children in the mid-2000s. Moffat (27) suggests that there has been a sharp rise in interest in childhood obesity since 2000. This is consistent with Holmes and Lawrence's findings and accompanies an increased incidence of factual and fictional television programmes about overweight children in the UK in recent year, such as: "Honey, we're killing the kids" "Jamie's school dinners" "Supersize vs. superskinny kids" and "Fat families". The focus on children and obesity may be the result of a general acknowledgement that children are most vulnerable to the effects of food advertising (28) . In 2003, the UK Office of Communications found advertisers of fast food, soft drinks, and restaurant chains spent £522 million promoting their products on television (29) , creating a "toxic environment" in which the food industry promotes inexpensive, high-convenience, high-density and low-nutrient food, and in which physical activity is low because of a reliance on cars as a result of poor urban planning and neighborhoods perceived to be unsafe (27) .
There may be a relationship between the increased media focus on child obesity and the shift from individual to societal causes and solutions. Schneider and Ingram (30) argue that social constructions of populations influence the choices of policymakers, and children as defined as dependents: a powerless, positively-viewed group who are not expected to be responsible for their own well-being. Portraying the obesity epidemic as a problem that affects children creates an atmosphere in which policy-based solutions to obesity are more easily justified than they might otherwise be.
The study's findings should be viewed in light of several limitations. First, our findings represent discourse in newspapers exclusively, not those in wider mass media, as such the trends identified cannot be generalized to the broader media. Second, the range of κ-values of inter-rater agreement indicated that some categories were more consistently coded than others, and finally that by using manifest coding we may have overlooked more nuanced aspects of reporting, for example an article may mention children and societal drivers, but our method does not allow scrutiny of how the article relates these two categories to each other. Further analysis of the sample using qualitative methods is planned, and will be valuable in shedding light on such gaps. Limitations aside, our study has a number of strengths. It is the first large-scale examination of UK newspapers covering a relatively long period, and our approach to coding each article by hand was highly rigorous compared to the quicker method of computer-aided word searches.
In conclusion, examining media coverage of issues sheds light on how ideas develop, gain credibility and become part of public discourse. Numerous studies have shown that the public identify the media as their primary source of science and medical information (31) and that the agenda-setting function of the media is highly influential in telling readers what to think about. As obesity continues to escalate and each generation becomes heavier than the last, it seems little progress has been made in halting the obesity epidemic since the WHO's early warnings were issued. From this analysis, it seems that over the past 15 years, although there has been a steady increase in obesity rates, there has been a much sharper increase in news stories reporting obesity, suggesting it has become higher on the news agenda. There is also some evidence of a slight shift away from framing the problem around individual drivers, which tend to focus on voluntary approaches to individual change, to viewing the epidemic as one best tackled by regulatory change at the population level. This changing public discourse carries some promise for reframing the scope of the problem, and might be an early indicator to policymakers of a growing public discourse calling for regulatory change aimed at tackling the obesogenic environment. 
